Identification of protein phosphorylation sites by combination of elastase digestion, immobilized metal affinity chromatography, and quadrupole-time of flight tandem mass spectrometry.
Using the combination of in-gel elastase digestion, immobilized metal affinity chromatography and high resolution electrospray tandem mass spectrometry, the phosphorylation sites of two phosphoproteins were determined. Complete coverage of all phosphorylation sites (Ser10, Ser139, Thr197, Ser338) of the model phosphoprotein protein kinase A C(alpha)-subunit could be achieved by this strategy in the low picomole range. In addition, three previously unknown phosphorylation sites of the human transcription initiation factor TIF-IA (Ser44, Ser170, Ser172) were determined in this way. Both phosphoproteins could be identified in a protein database on the basis of their elastase generated phosphopeptides alone. The data of seven phosphopeptides were used for identification of protein kinase A, and those of two phosphopeptides for TIF-IA, respectively. The accurate mass data of the electrospray mass spectra recorded at high resolution are extremely useful for sequencing of the elastase generated phosphopeptides and for protein identification by database searching.